The C-terminal domain of aminopeptidase A is an intramolecular chaperone required for the correct folding, cell surface expression, and activity of this monozinc aminopeptidase.
Aminopeptidase A (APA, EC 3.4.11.7) is a type II integral membrane glycoprotein responsible for the conversion of angiotensin II to angiotensin III in the brain. Previous site-directed mutagenesis studies and the recent molecular modeling of the APA zinc metallopeptidase domain have shown that all the amino acids involved in catalysis are located between residues 200 and 500. The APA ectodomain is cleaved in the kidney into an N-terminal fragment corresponding to the zinc metallopeptidase domain, and a C-terminal fragment of unknown function. We investigated the function of this C-terminal domain, by expressing truncated APAs in Chinese hamster ovary and AtT-20 cells. Deletion of the C-terminal domain abolished the maturation and enzymatic activity of the N-terminal domain, which was retained in the endoplasmic reticulum as an unfolded protein bound to calnexin. Expression in trans of the C-terminal domain resulted in association of the N- and C-terminal domains soon after biosynthesis, allowing folding rescue, maturation, cell surface expression, and activity of the N-terminal zinc metallopeptidase domain. We also show that the C-terminal domain is not required for the catalytic activity of APA but is essential for its activation. Moreover, we show that the C-terminal domain of aminopeptidase N (EC 3.4.11.2, APN) also promotes maturation and cell surface expression of the N-terminal domain of APN, suggesting a common role of the C-terminal domain in the monozinc aminopeptidase family. Our data provide the first demonstration that the C-terminal domain of an eukaryotic exopeptidase acts as an intramolecular chaperone.